All chemicals and solvents were purchased from commercial sources and were used as such, unless otherwise mentioned.
To a solution of acetovanillone 1 (25.0 g, 150.4 mmol) in acetonitrile (500 mL) was added potassium carbonate (23.8 g, 180.5 mmol), potassium iodide (30.0 g, 180.5 mmol), 18-crown-6 (1.3 g, 5.0 mmol), and benzyl chloride (20.7 mL, 180.5 mmol). The mixture was then refluxed for 12 h. The reaction was removed from heating and acetonitrile was evaporated under reduced pressure. The crude mixture was partitioned between ethyl acetate and H 2 O. The aqueous layer was extracted twice with ethyl acetate and the combined organic extracts were dried over Na 2 SO 4 and evaporated to dryness. The crude product was purified by silica gel column chromatography to yield 1a (35.0 g, 91%). 8, 152.5, 149.4, 136.3, 130.7, 128.7, 128.1, 127.2, 123.1, 112.1, 110.5, 70.8, 56.0, 26 148.6, 138.2, 135.2, 133.1, 128.8, 128.6, 127.6, 108.8, 108.8, 71.4, 56.7, 30.4 To trifluoroacetic acid (80 mL) in a round bottom flask was added compound 1b (8.0 g, 26.6 mmol) and the resultant solution was stirred at room temperature for overnight.
Trifluoroacetic acid was then evaporated under reduced pressure and the resulting crude was diluted with ethyl acetate and then basified by aqueous 1N NaOH solution. The basified mixture was again acidified using aqueous 6N HCl to pH 5. The whole mixture was extracted with ethyl acetate and the combined organic extracts were dried over Na 2 SO 4 and concentrated. The crude solid obtained was washed with hexane several times to obtain pure yellow solid 2 (5.0 g, 89% 0, 154.4, 148.9, 138.3, 133.1, 108.8, 108.6, 72.5, 70.9, 69.3, 69.1, 61.8, 56.6, 30.4 ; ESI+/MS: 344.1 (MH + , 48%), 366.1 (MNa + , 100%).
Synthesis of compound 2b:
To a solution of compound 2a (3.0 g, 23.6 mmol) in methanol (50 mL) was added sodium borohydride (0.33 g, 8.74 mmol) portion wise at room temperature and allowed to stir at the same temperature. The reaction progress was monitored by thin layer chromotagraphy. After completion of the reaction (3 h), the reaction mixture was quenched with aqueous solution of saturated NH 4 Cl. Methanol was evaporated under reduced pressure and the crude mixture was partitioned between ethyl acetate and H 2 O.
The organic layer was separated and the aqueous layer was further extracted twice with ethyl acetate. The combined organic extracts were dried over Na 2 SO 4 and evaporated to dryness. The crude product was purified by silica gel column chromatography to yield 2b (2.4 g, 80% 137.3, 109.9, 108.8, 72.5, 70.9, 70.5, 69.6, 65.7, 61.7, 56.3, 24. 2; ESI+/MS: 368.1 (MNa + , 100%).
Synthesis of photolabile crosslinker
To a solution of compound 2b (2.4 g, 6.9 mmol) in dichloromethane (25 mL) was added triethylamine (2.4 mL g, 17.4 mmol) and the mixture was cooled to ice bath temperature.
To this, acryloyl chloride (1.4 mL g, 17.4 mmol) in dichloromethane (25 mL) was added drop wise and stirred for 1 h at room temperature. The reaction mixture was quenched with water, extracted with dichloromethane and the combined organic extracts were dried over Na 2 SO 4 and evaporated under reduced pressure. The crude product was purified by silica gel column chromatography to yield A (2.5 g, 83%) as a dark yellow oil. 164.5, 154.1, 147.3, 139.7, 133.4, 131.3, 131.0, 128.3, 128,2, 109.6, 108.1, 70.9, 70.6, 69.5, 69.2, 69.0, 68.6, 63.7, 56.3, 22 
Synthesis of penta(ethylene glycol)mono-azide 5:
The mixture of mono-tosylated pentaethylene glycol 4 (12.0 g, 30.6 mmol) and sodium azide (3.9 g, 61.2 mmol) in DMF (25 mL) was heated at 80 °C for 12 h. The reaction mixture was cooled to room temperature and then partitioned between ethyl acetate and H 2 O. After the separation of organic layer, the aqueous layer further was extracted twice with ethyl acetate and the combined organic extracts were dried over Na 2 SO 4 and evaporated to dryness. The crude product (7.2 g, 90%). was directly used for next without further purifications.
Synthesis of compound B:
To a solution of compound 5 (0.5 g, 1.9 mmol) in dichloromethane (5 mL) was added triethylamine (0.32 mL g, 2.27 mmol) and the mixture was cooled to ice bath temperature.
To this, acryloyl chloride (0.18 mL g, 2.27 mmol) in dichloromethane (2 mL) was added drop wise and stirred for 1 h at room temperature. The reaction mixture was quenched with water, extracted with ethyl acetate and the combined organic extracts were dried over Na 2 SO 4 and evaporated to dryness. The crude product was purified by silica gel 
Synthesis of photodegradable nanogels for click-chemistry based surface modifications:
For this, along with other monomers, 0.5 mole % of azide-terminated acrylate B was used in the nanogel synthesis to obtain azide-holding nanogels.
Introduction of TAT peptide on azide containing nanogels:
To a solution of 4.0 mg of azide-bearing nanogels and 2.7 mg of TAT peptide C was added catalytic amounts of copper sulfate and sodium ascorbate and the mixture was stirred at for 5 h. The contents were then transferred to 7K-dialysis membrane and dialyzed in 2 L of buffer (pH 7.8) for 24 h at 5 °C and replacing the buffer for every 6 h.
The resulting solution was directly used for cellular uptake studies, however lyophilized to obtain amount of the nanogel/mL.
TEM studies of photodegradable nanogels and protein encapsulated nanogels:
A solution of 0.2 mg/mL of nanogel was placed in TEM grid (Formvar carbon film on 200 mesh copper grids) and then allowed to dry for 30 min. To this dry surface was dropped a 0.1% solution of phosphotungstic acid and allowed dry for another 30 mins and imaged. Figure S1 : TEM image of ALP loaded photodegradable nanogels.
DLS studies on photodegradable nanogels:
DLS studies were carried in a goniometer and a 200 channel digital auto-correlator (Brookhaven instruments), set at 633 nm light. 0.2 mg/mL of nanogel solution was used for the study and were passed through 0.22 µm filter before experiments. The temperature was kept at 25 °C through out the experiment.
GPC studies of photodegradable nanogels:
GPC studies were carried in Waters GPC system using differential refractometer as detector. For this study, 1.0 mg/mL of nanogel solution was used and passed through 0.22 µm filter before loading into the instrument. The temperature was kept at 25 °C throughout the experiment. 
Micro BCA assay to quantify ALP:
First calibration curve was established for known concentration of ALP using micro BCA assay kit (invitrogen) and then unknown concentration of ALP loaded in the nanogel was obtained. We observed almost 50% protein loading efficiency of the nanogel. We also found almost 15 µg of ALP per mg of nanogel.
a) b)
ALP activity/release studies of photodegradable nanogels:
Approximately 4.0 mg/mL of nanogel solution that was loaded with ALP (NG-ALP) was used for the study and were passed through 0.22 µm filter before experiments. 50 µL of these NG-ALP solutions were exposed to 365 nm (10 mW/cm 2 ) light for different times. to free ALP (3 µg/mL).
The above study is carried to compare the enzyme activity of photo released ALP from nanogel with the equal amount free ALP as control. While free enzyme reached plateau faster ( Figure S3 ) compared to the nanogel released enzyme (Figure 2c ), both of them reached almost same level of plateau at the end.
Protein gel electrophoresis on ALP loaded nanogels:
Approximately 4.0 mg/mL of nanogel solution that was loaded with ALP (NG-ALP) was used for the study and were passed through 0.22 µm filter before experiments. 50 µL of these NG-ALP solutions were exposed to 365 nm (10 mW/cm 2 ) light for different times. by confocal microscopy to qualitatively assess cytocompatibility. For all cell experiments the base culture medium composition was low glucose Dulbecco's modified eagles medium supplemented with 10% fetal bovine serum, 50 U/mL each of penicillin and streptomycin, and 1 µg/mL fungizone (all from invitrogen). The cells were cells were kept at 37°C and 5% CO 2 for the duration of the experiments.
Intracellular uptake of BSA-Fluorescein loaded nanogels:
3T3 cells were plated at 50,000 cells per well in a 6 well plate and then allowed to attach on a cover glass that was placed on the bottom of each well for 6 h. Then BSA-loaded nanogel solutions (Each well contained 0.25 mg of nanogel) were added to the wells and continued the culturing for 12 h. After 12 h, the media was removed and the cells were washed with media 2-3 times. The cover glass was removed from the well and imaged by confocal microscopy. For all cell experiments the base culture medium composition was low glucose Dulbecco's modified eagles medium supplemented with 10% fetal bovine serum, 50 U/mL each of penicillin and streptomycin, and 1 µg/mL fungizone (all from Invitrogen). The cells were kept at 37 °C and 5% CO 2 for the duration of the experiments. 
